A woman aged 75 with severe left ventricular dysfunction, unstable angina, mitral regurgitation and recurrent episodes of ventricular tachycardia underwent urgent coronary bypass grafting combined with mitral valve repair, subendocardial resection and left ventricular aneurysmectomy. An intra-aortic balloon pump (IABP) was inserted to wean her off cardiopulmonary bypass. Initially she required inotropic support, but this was withdrawn, along with the IABP, on the day after surgery.
On the fourth postoperative day the patient reported nausea and vague abdominal pain and had clinical signs of an acute abdomen. She was mildly pyrexial but haemodynamically stable, with a slight leucocytosis, normal amylase and good renal function. Chest and abdominal X-rays were unremarkable. On clinical suspicion of bowel ischaemia, and without further investigation, the general surgeons did an emergency laparotomy. The right colon was found to be ischaemic, so a right hemicolectomy with primary bowel anastomosis was performed. Histological examination con®rmed non-occlusive ischaemia of the right colon and part of the transverse colon. Postoperative recovery was slow but the patient was well when discharged home four weeks later.
Case 2
A man aged 73 with unstable angina and pulmonary oedema due to left ventricular dysfunction and mitral regurgitation was referred for urgent cardiac surgery. After seven days with an IABP in situ, coronary bypass grafting was performed with mitral valve repair. His initial postoperative recovery was satisfactory and the IABP was removed the following day, inotropes being reduced substantially. On the second postoperative day the patient complained of nausea and abdominal pain. The abdomen was distended, with signs of peritonitis. He was apyrexial and haemodynamically stable but there was a leucocytosis and renal function was deteriorating. Serum amylase was normal and the chest and abdominal X-ray showed nothing of note. Blood gas analysis indicated hypoxia but no acidosis. The general surgeons promptly diagnosed ischaemic bowel, and at emergency laparotomy the caecum and right colon were grossly distended and ischaemic. These were resected and an ileostomy was fashioned. Histological examination con®rmed non-occlusive ischaemia of the caecum and ascending colon.
After this operation, haemo®ltration was required for two days because of anuric renal failure, but this resolved completely. The patient was discharged home six weeks after surgery, and the ileostomy is to be reversed in the near future.
Case 3
A man aged 74 with severe coronary artery disease and mild renal impairment underwent elective coronary bypass grafting. Inotropes were required in high dosage in the early postoperative period but these were withdrawn the day after surgery. However, his renal function gradually worsened and on the ®fth postoperative day he became oliguric and was returned to the intensive care unit. During the night he began to complain of vague abdominal pain but was otherwise well. The following morning his abdomen was found to be grossly distended and generally tender, though without signs of peritonitis. He was haemodynamically stable and apyrexial but the renal function had not improved and there was a pronounced leucocytosis. He was becoming acidotic and hypoxic. The chest X-ray was unremarkable but the abdominal ®lm showed gaseous and distended bowel. The general surgeons, seeing the patient 8 hours after symptom onset, requested further investigations, and abdominal ultrasound showed gross dilatation of the caecum but no free¯uid. By mid-morning the patient began to decompensate haemodynamically, requiring increasing doses of inotropes. A colonoscopy was conducted under general anaesthesia at midday to decompress the large bowel, which showed some patchy mucosal change. By this time the patient was hypotensive despite maximum inotropic therapy and had irreversible acidosis; therefore further intervention was not pursued. He died within a few hours. Necropsy showed ischaemia of the large bowel.
COMMENT
The incidence of abdominal complications after cardiac surgery has been reported between 0.12% and 2.9% 1±3 , and the causes include peptic ulcer disease, acute pancreatitis, cholecystitis, prolonged ileus, bowel obstruction, liver failure and often most dramatically, ischaemic bowel 1±3 . Mesenteric ischaemia, reported in 0.06±0.1% of patients having such operations 3±5 , carries a mortality of between 43% and 91% 3±5 . This high case fatality may be due partly to late diagnosis 1±4 . One reason for delayed diagnosis is that the patient may still be on a ventilator; but another is that ischaemic bowel can present with insidious symptoms such as nausea and constipation.
Analyses of post-cardiac-surgery mesenteric ischaemia have suggested several factors that can alert surgeons to a high risk. These include emergency surgery, failed percutaneous coronary angioplasty requiring emergency surgery, IABPs, a long time on cardiopulmonary bypass, dependence on high doses of inotropes, advanced age and history of previous abdominal disorders 1±5 . Opinions differ on whether valve surgery and long aortic cross-clamp times present an increased risk 2±4 . In the ®rst two cases reported here, several important risk factors were evident, but the third patient was not such an obvious candidate for the development of mesenteric ischaemia.
The most crucial event, in the two successful cases, was the early involvement of the gastrointestinal surgeons and the speed of their intervention. (We also believe that personal consultant-to-consultant referral was an important factor.) Both laparotomies took place within ®ve hours of symptom onset, while the patients were still haemodynamically stable. Investigations such as abdominal ultrasound, mesenteric angiography and diagnostic laparoscopy, although recommended by some authorities 1,2,4 , were not undertaken because of the rapid progression of symptoms, clinical suspicion of the diagnosis and the understanding that without immediate surgical intervention the patients could die. In the third case a delay in involvement of the general surgeons was compounded by their request for further investigations.
Some gastrointestinal surgeons are reluctant to operate in the early phase after cardiac surgery because of the supposed instability of the patient's cardiovascular system 1, 4 . In reality, most patients will have gained better cardiac function after open-heart surgery but will be unable to compensate much further for the considerable demands of severe abdominal complications. Our ®rst two cases illustrate that even patients with severely compromised cardiac function are able to withstand major abdominal intervention after their heart surgery. Conversely, those with less severe cardiac dysfunction preoperatively, if they develop acute abdominal complications, will decompensate quickly without early operation. A policy of early intervention will lead to the occasional negative laparotomy, but this does not seem to upset recovery of cardiac patients; in the absence of a life-threatening abdominal disorder, the additional trauma is not great.
